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(54) SOLID POLYMER ELECTROLYTE, AND FILM, SOLUTION FOR COATING ELECTRODE 
CATALYST, FILM/ELECTRODE JUNCTION AND FUEL BATTERY USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid polymer 
electrolyte that is superior in durability and easy in 
manufacture, and a film, a solution for a electrode 
catalyst coating, a film/electrode junction and a fuel 
battery using the same. 

SOLUTION: Aromatic rings of aromatic hydrocarbon 
polymers are combined with sulfonic acid groups by alkyl 
groups and then an ion conductivity is large one as 
compared with the aromatic hydrocarbon polymers 
where the sulfonic acid groups are directly introduced 
into the conventional aromatic rings and the sulfonic 
acid groups are not dissociated under a strong acid and 
high temperature, and then the electrolyte film, the 
solution for the electrode catalyst coating, the 
film/electrode junction and the fuel battery using the 
solid polymer electrolyte having enough high durability is 
manufactured. 
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jgf«iL/fc 0 c©js®«:, g^^ffir> tm^ttifihm 

To-? H e fc0 48ml©i'PO5i6®*iiSTL./c. irm^fft 

««s»feirtKsrr*»Ts*fc. ^T^7^©jgic.i§ 
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^;U*>'fb'i<'Jx-^;l/X;l/^>m^S©^*>^ 
^S^SSfiB 3000q/nol t t7)S?©960q/n»l©ffi J: 0 ^ 

(2) a»sB©fE»( 

so H«sa (i) rf#6ftfcx^*Wb#yx--y-^*;u*> 
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(ttfflJt20: 80 : 25) tCfcJBLfc. C©i§$t£X 

f>n- htcJ;0**7^±(cJi|g3L. ®|£U/c:f£> 80'C 
■CJl3HejllorBW45MiiiO«IS»Bll*flFfliOft:. # 
6tl/c^S?HJilICD-< ^>^^^5i0.02 S/cnfC£>-D 

[0 05 3] 7-ya>a-7->ff<Dsummm^mcn 

6*ifclWe«»flKrii-f *>3£»*203 y 'J » 
An. i2o-c^2i@p.g«j#L/c. *<D&m, MHtmmra* 

mi. «3t*5K:fcoT<,>ft:. • 

4osa%©e^ffl^*-^xc Mie (2) ©5**%?^ 

-,><*^x*jnr 6£M8$£«#^-1S 
l5?H£©S»J:b#2 : l&ftSJ^tCffAnU *Sg— CC^fSt 

CO«SM«MEBffi«tKii«rms (2) r» *>ft/c1t&? 
MllXOff MfCiftffi L- fc«. KaBR 0"C &&&ftftO .25mq 
/cm 1 <D*/«6»£f*ii*ff* L fc. 

[0 05 4] T-70>a-T->ycD SUSSS&H^FSicfi 
6*ifcffiK«/*S«^*ni^*>3aMc20 3 'J U » 

Hl/*Aft. 120"CtC2iaP a 1^Fbfc. *©is*. m/ - * 

(4) jgm^fk^-b^cDWAttiiCK 
tb$$0i|i©K/^lg-&ffc n©WflSJCcagi > # - «jc > 

M*)* 6 £ US--© *7 X «ifSilSS<D©*U5r*<a fc 

^1£©izrxU-£(^V#~^U-h)a>£ft£@ft 
«^^-S«S«S4S?tem "feA^^U ««E«a 300mA/cm' 

©*fl=-c*«HB«attttifc*tT-3fc. ^©ifem. 02 ©15 

[005 5] ^^^OfiMWM-fiMW^ 
flSft© 3 X h It rt?S£©£«& X>yi7^7Xfyi't 

[0 05 6] ^JOTiftCttfcttWl!© (D *6»**J: 

[005 7 ] SaSWiSCWttftWl© (l) SCJf <2) *>6 
SfiStt980q/mol. Jt«Wl©* J^^iBSi^ 
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960q/mol £ v ^Jfe^l© A * >&ftS3SSBtf JtttMl 

asasfi*j/jN3(,^©{3i£'-r*>ea^tt^:#t>) . 
mswi©m»wM© * >mmmttmmi<Dnmnm 

wiosjBMei^fitir^s. mmmiRVimtm 
1© (2) 3&>^*»5«fe^{c3c«J5t^;i'*^'a^b#y 

XttflMM&JI&9 . *fflift/<-7ii/*n^^*>Wt 
[0 05 8] gyg0)iRC>'£b®ffli© (3) a»6#*p3«fc 

[ 0 0 5 9 ] X. SljfiWIROftfctWIi© (4) 
S«t ^{cJUg^iCfiBSMSK^SSfflS^fflOfc*!!^ 
20 ?ib»-b^©UJ^SJE«i:b$5WIl©SffiM^^ffl^5: 

fflt,>fc^^^-fe;u©ffi*«ff <to a# < . mmmx 

'<-7^a^ ;u* £ l§l^©i»A 

14*1 xji>*>itttwmit*3ijmmw&m** 

[0 060] 02*>*b#*>S<fc5«:i2 (3U6«i©«SWS 
f^-C*>ttW£^6-r. I32t|i©i4©^'-7;U^-Cix^ 

30 *>wmzm^tcm3ktmmv*>itc. -if. ±5 am 

B$p B i6oofl#r B ^-cta**5»< Uiic. c©c &*»63f* 
j^<t**©5r«»aiiiKrn.*A*sr^Lr^Ji/*>« 

S^tt©a^ffi}#S*5o.25mq/an i £|3)D-C*^Kt^*> 

40 ^4^^-feJU©ffl*m)IJ:>3A*^a*{i*Sfi«fi]i© 

M/mfiBM^*©mMsnRs>*ii@M«fe!tsm?g?g© 
mmmm^mmmmo) a * >mmm£ k> a * < . mmm 

[0 06 1] (SMtffe) 

(i) ^jv^^p t^Hb^y x— fjn-w h>© 
fisn-. mt# foist ±*&mki,idaffi*m 

50 S^-oWfcsoomlwegoP^DS^^XnWrtgp^r^B 



(10) 
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&Ofcf&. l4.5g©*"'Jx-f\»Ux--?-;U^r h>. 12.2 
gr (O.l-tJU) ©^P-K^lfvl/t-X f£*SLfc50ml©x 
hP--<>-b'>£A*ifco «#L£c#£#J30t};W-C14.7 
q(O.XL*-»U) ©&7)dSfbTJl'SX-?A&fln;Lfc 0 fc&7k 
i&{bT7U5x^ A<D»td*T». 3<#f|ffljIijfcL>fc. 
"C\ SJCS?RS:0.5»J [-^©JBi «>-3< 0 <t 

s^ttittfc&ssTiiaiojiL/c^. i2o'C(cr— 10 

IfeMSfSttUAi. f#6n/c^JV^yn b";Hb# <) x-f 
/molTAofc. 

[0 06 2] XJU*^PbJMb*'yx-^;bx-f i .a/'5r 

-j f x-fjl/x-f;^ h >*JRW4«:II« 

-r»- 7 ;u * a * n>* >®m»?tl© p x h jc tb^i/^T 

[0 06 3 ] T-?o>a--r->-y<DS\Jsm8m®mt£.iW 20 
iotitcXA<*ya bVHtrH y x--^;l/X-7-;U^ h >m 
Pm.oq<t-r^->^*20 5 y 'J ? h;U£Aft. 120T 
K2i@raS}f O/c. -?•©&. ^*pc-r^;u*yab-;Hb 
# y x - r-^x - fjv T V >HB?1?© A * >3£fHS^fi 
SSSrS'JSUfc., x^^abVMbtfyx- 
?-;Ux-?\>l/-!r h>Sjj?ft©-f *>£&&i§SS*«:i7J 
ffl £ 6 "T SOOq/mol i iSffift-"* - 7 ;l> * P X ;b * >8 
WS«iR««:33rc*ofc. «jfi©JttBW«l2© 

(1) JC^L-fci^cgmx^Wb^^b** 

ff-C2500q/mol i^fb L. *7]gl!©600q/mol©<iIJ: «3 At 

*yof;Wb^yx-xJUx-x;u^ 

(2) *j*itK©ftK 

Wsa (1) rf§enfc£iai&*5is^©?fflgcc&s<fc5 
kn-p<? ^ f p y k >ig*3Uci§B5 u re. c ©&?££ z. 40 
f>3- HcJ:?)#7*±tcJitBBU HMSL-fcfg, so'C 
■CSI5fe*SL-CJ0l®42umOS»?®J0liii*{ > PfiSbfc o 
[0 0 6 4] f7D>3-r> iADSUstSKBfl^SKfi 

<=>ftfcfi5faiifl?ftJKiii£ -y*>£}IM<2os y y 9 h 
£An. i2o'Cic2iip B n»#L.fc„ -ecDjsm. -e©-f*> 

ibi?W2© (2) tC7SLfc<fc^ctb^£ffiftx;b*><b 
b*JR^SiBaiv«l§I-»nS*I*^«^-efiJ 
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MIX y x-~7-;i/* >(ifg^cDib^|2CD(2)«cieiS 

u fc£«& x * * xtt&mm t*m&mmmm t n & 

(3) ^W^^SSatROT®/SS^ft©fP« 

4osa%oe#^*-*>ic l fiie (2) ©n-^^jv 
eo'JK>««%, Stigma?!? £©mfilt 

8fflUB*«in*i»ia (2) r» e.n/cm»fMMiii©M 

ffiCCttffi U fcfg. fettO-C a^ffl^S0.25mq/cffl' ©|g/ 

[0065] 4oma%©e^tij#*-*'>(c. &j$©ib 
««2© (3) <Dwmmmm»mwkim u) ?® 

[0066] 4omfi%©e^taj$*-*'>tc. ^-7o 

a x >j&HB?fi©5fiS%rfflK©T Ji'n ->v - *?B 
^?gfS4, S^fiiB«<!:«^F-mfi?K<!:©SStbAS2: ii 

ma (2) -eff 6ftfc^»Kiii©wwjtc&:flJi,fc 0 m 

«/«ft«^**f¥«W-4C i*i-p***>-afc. 

[0 06 7] f-ya^a-y->ifa>sijsmmmnmim 
e,nfc«ria®/ffiffi«^*in<t-r*>3^gS7K205 y y 
? Mt"£Att. l20'C(C2il|ffl^bfc. *©^s. IB/ 

i^.fc„ 

[0 06 8] X. -r^a>3-7">y©susKffiE3^ 
»tc»6*ifcSJSB0l/«fll»^»ni ■ £ * >3^^*20 
s y y v h;u^An, i2o'c«:2affl«}$i/fc„ •€■©*§ 

[0 069] f§^©J:b^CT2© ( 3) «OT?OfcJ: ^ 

Kjt«w»3ciitt x ;b * ><&mim< t*&mnmni& iv 

y ^ p n h y 7 p x ? u > m^s^/mg^^f* 
«f^M© tmm 2© C3)(ct aig u fc^i^c * * * > f b5?# 

(4) «SI4Stt«-b;V[UAtt«BffFfE 
WEII/*««d«5iiiSCf ni "*^B L-fctt-f * >7k 
>tJ{C2B#ffli5?a-rSCi{C«t»)®*$i*fc. C*l6©K 



(XO 

gl (Von 1 ) ©£#fcH;^EE«0.6 (V) "C. Wfc&&30 
0 (mA/cm 1 ) ©<h #tH^)I«0.76 (V) -CBttig^j-f 

[0070] *&£0l2©K/S&«£ttlII&O £ Iir©|ilS 

fc. •^<D*gm*E15{J:7n-r. ia5t£©i6»;£8g^®3i 

ill 1 *JB<,» fc*»*Wl6i|t-fe /KDWXtt«WS*-C* S . 
05 tf®18«>'f-7^^U^^^>K«S?SJBI/'SffiS 

H5©i6Ka^J:5«:Ui*«BE«fi«l!o.7«rc. «S(>Wr 
H500C^lffl«-C€>tTJ»!<i:^toe>r. H5©18©^-7;1/ 
^nx;Urh>®!^ffli.^cM^i[5]^-e*-p7c 8 —73. 20 
05 *©i9 («»tcffittLfc]t«W2©XJi/#><t#tf 

EEtttWBo . 73VC . SUW$N SMORffltrctttfriP* < ft 

[0071 ] c©c t frfbjrmmm&mcD^&wmic 

251^/0^ i |5] D -C& 3 «t ffiJfr 6 If. HJfe0lj2©j&141t 

©^/^^^^^©mfSHMRo'm^^MSffl^© 
>r * >mmm^ o a- # < . ms&MxDm/mffi&-&fcw 

(s) mwEmovm 

m&<Dm#Mft*mmmm*ftm Ltctcz. 3wv© 40 
[0072] itmm) 

mwm. turn-. »fc*;us/->A«««i*ufcajiB#ai 

&G/cf£. 6.7q©# U X-T-JUX-f-JU^r b >(PEEK)£ 

9^©jg%i9ioami£:A*i;fc. ^sRtiSiET. 60°C&c-C6o 

ft#6* U^A <20wt%©SQ,£^t?) £8S})0U jgS£ 
®!?SS*98.5 wt%i L//c„ 80°CCC-C30#tt$ft 50 
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U/c. .si£««*jl5';..9 t- o< »)£ 

C £rXJU#>{b# 'J x-7\»Ux-7\>Hr h > 

m&SJt©^ ^>3^SS«S*«600q/no1-C*o/c 8 
[007 3] ^7a>n-^>y©SUSKSM^g§K{i 

Oqi-r*>3?^7K20 5 M 'j v hfl>*A*l. 120*CK:2jg|8l 

fc. *©|g*. *;t>*><btf yx-f^l/i-7^U*h> 
WSft©-f ^>3^«^Sfia«2500q/mo1t»l»J; 0 

(2) SJBftMOfEK 

pflg (l) rf#6ftfcx^*Wbtf iix-~^;ux--?\ju 

(mSfcb20: 80 : 25> (CjgflfLfc. C©jg 

fft. 80 , C-Cj^ffij»OrW»45//ii®*lifK«i\fl6f¥tt 
Lfc. f#P.n/c^Jl'^>{b^ , ;x--rJl'X-r-JU^ h> 
^S?SJiHv© *>zgS^«:o.02 S/cmT& 
[0074] f-^a>3— 7-^y©susS!5EBBSSK# 

p>n/cB5iex;i/*>'(b*' x- ^-jux-f-ji/^ k >m»? 
HSivi-f ^>3a^7k205 •? h^^xn. i2o°ac2 

4ofia%©e#jiM*-#>cc. fife (2) ©5«a%rji 

c<DmmmmjmmLTsi^m^. (2) -rftenfcw 
n«iv©iniiKife?SLfca. n:«L/-ca^ffi^ao.25mq 

/cm 1 ©IB/fl&«£t*lv*fl3S 1/ fc„ 
[00 7 5] ^7n>a— f >^©susKSffH§SKf§ 
6nfcmiiaai/S@^ttlv<!:-i , ^>5SSl*205 V 'J v 
Ml-*A*i, i20-C(C2iira^0fc o ^©^m. K/m 

(4) «m«ffi#-fe^©WAtt^ 
*«tt©-b/<U->(/<Y#— ^^U- h)*»6ft4ffl(* 

©*frr««m«aBiWR*ff-»fc. -e©*^. 05 ©19 
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[0 07 6] ^^*7 - P^MWyx-f;l-X"f;^ 

J*--7>l<*UZ.)l<*>Wi%,MW<D3X KCtb^l/40«T 
[0 07 7 ] mS0«2ay : i:blB^2© (l) frhftfrZ* 

5(cSIS6Pl2©T^*;vS?r/rLrx;w*>KS*i|i§^ io 
Ofc^f^{t***«? W*tfc««2©* >K» 
titt«IS^ Lfc55#»8|gft*3R*«B*«t 5. 120-C© 

[0 07 8] Sltt«2;RC«t«W2© O) frhftfrhZ 

(4) fr%ftfrZ£5Kmmm2®mmfmw&mim*: 

[0 07 9] 15 1l>hfttPZ>& *> CC16 (jgJS0«)2©i^f4 

JtrdftHsju) ©tofcSffiiflJJWo.sv-e. ^?SbB#ra 5ooon$ 

**>MJ«*ffl<>>fcte*4|BIISfr*ofc. — 2f. 19 (it 

seiner**, x. ss«W2Rvtfct8W2©*/« 
©s/^ffis^i*©^»?Miiis o'Sffia^MSffl^g© 

-Y * >£«^#it*aW2©JK/m®«^#©«fl?Klgl& 

m2<Dm/mmm&msmm2<Df&/imm&&<kK)m 40 
4vct,>£a>6-ea£o 

[0 08 0] (XM.M3) 

(l) x;U*-7'nbVU{fc#U :7*-U>-t)-;l,;7 ^ v p© 

IS4-oW/c500ml©E9on5ti)S^ 7 X n©rtSP^^^g 
»Lfcf£. 10.8q©JJ<'j7 *x.U>1f;U7 -f v K(PPS), 

12. 2g (o.i=e;u) ©^o/<>-9-;Ph>. faatfcsomi 
©r* h7*y>4A*iA:. «#L<srasi=>iKj3ofl-a>w-c 

14. 7q (CUt-ftO ©*s?k^br;U5 -^A*/JD^./c. 50 
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Sl6^fjR*0.5'J 9 hJU©Bi-<*>*CC«9)o< 
<D 4^TT£C£TXJl<*:/afcVMb:J<y ^i-U^-y- 
JU:? -f 9 FfcflrWS-e. SJSHiRU/c 0 #rfflO/ciJH84 

ff*. ««36«*tt{ctts*'cai»)ai/&a. i2o-ctc-c 
— u>-*j-ji/7 of miss© ^ * >2?»s»^sms« 52 

0g/mol"Ca ofc. 

[008 1 ] ^;u*7 r Btr;Mb>J« , ;7*-u>-t»-Ji'7 -< 

v KSJBSCa^ h«rfiSS©$1i^x>y^T-7 , 7X?- 

-^^r&s^v^x-u^ir-^-? ^ 9 F£MfcRcnfi 

^-7j^nxM >&WJ?S© axhic tb^T 1/50^ 

[0 0 82] 7-?a>3-^>y©sus§i3?&1s:gfcf# 
t?1ri1tz.}\>*-?utiMl#i)7 *.-u>y->v? j 9 Fi. 

0g4 -/*>$«!7K20 5 y 9 h;^An, 12CTC«:2iIIUJ 

5E0fc o -£©*£JH. x;u*7'af;Kb^';7*-u>-^ 
*7 ■< 9 F*»*©^*>3^2MSatt8W££*> 
h •? 520q/mo1 £ j&flBft ^-7;WaXJl-*> $SS?ff 4 

BI«K:S3er*ofc. - -ft. «jfi©tfc««l3© (i) ccs* 
bfcJ: 5 K3cfB«c^ ;l/*>{t5TS«eK<b*3IOR«MlR© 

moliatfbU ta8§©500g/mo1©ffl£9*#<&9. X 

{b*' 'J 7 i iU>t)l/7 ^ K*fi?U«f*M©l:b®Wl3 
© CDKEttL fcSffift ^ >{ K3HMji&{fc*jR** 

So 

(2) S(S«)^©^ 

ttfie (i) rif 6 ftfcxjv* 7*n fjb^b*" 'J 7 * - u> 
9 Fa»H*5SS%©?gKCC)6:4«fc5{CN-^ 

*aurigJi46Miii©*s?ajBiv?&^RSi//c. 

[0083] f7P>3- r>^©SUSK®B5SS5Cf# 

e.nfcMi3®i?®^vi-f^>3S[^f<205 y y 9 

A*l. 120"C(C2i@P H 1f*J#L-/C„ ^©ifS*. -e©-Y*>« 

^4St>e»r. K6t/-9J&»Dt,-Ct»fc. ^©tb 
f5tfll3© (2) iCTSL/ti-^ictb^WSH^x^Wb^ 
#fi5i^b*fR^s»®vi«ig-Jni}ajra*9>w*fr-ejK 

y ^ u>if ^ Yrsmmmmm<Dt\M 
0i3© C2)tcfe*s ufc^ffi^rx >-fb^#ft^b?ksg^ 
t ma *) . Silft >^®4 



(13) 
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(3) n&fmmmmmmj?i.vm/nmm-&te<Dim 
4omm%<D&&tmt>-#ist l c. ma (2) «b?hv©n 

©gfitbto: li £•£«*: 5 fCSSMU *J— tC#ffei*-Sr 
(H&84jgtegfflig$:v) SriiHOfc, c©m 
^84^feSSffl^ffi^S9IB <2) -ef#P,nfc^)g®)Sv©M' 

--?A^ffl^F*-^>tC. I51S (2) mft?ftv©N-.y 10 

^H^8¥ft £©*»£# 2 : lifc&i^cmflnU 
KM31±^-X Km@^SffiSffl^«V)?rS!lMO 
7c. C©?SS^^ffl?§«V?rf)IE (2) Ti#P>ft/c 

fi0.3mg/cni J (tK*®) ©Jgi/Se&1=H4W*{1^Lft: a 

coo84] &m<Dimmi<Dmmmwmmmm\fi* 

m^fcl^n. ^<l^-(CL-rfi^I^«0.25mg/cm' (M 

[008 5 ] 40SM%©a^liJ#*-^>{C v /<->» P 

&&J:9icfl51IIU *>)— fc#ifc3tf-c^--x h ( 
Mttta^^tt) tISLfc. COS 

mria (2) -eii6fi/c^fl?si^v©Mfflj{c^L/c 0 mm 
mm tm^mmmmma^b, ^-cc^r#-r. n 

[0 0 8 6 ] 7^7 0>3— r->y©SuSKffi5fflSS«c^ 30 
6*a/cBUgeffi/«eS^V<!:-/^>^7K205 y y » 

h;i-£A*i. i2o-ctc2iar B l^b/c„ ^©«§m. JS/m 
- 7 p * ju* > mmr*Ai t >xrmu fcm/nm 

[0 08 7 ] X. T-7P>=i--r>i7'CDSUSgJ^KS 

stew 6 n/ctjiais/^s^^v t a * >^*2o s 
y y y hJ^Ah. i2o°CK2jiap B i<^o/Co 

[0 08 8] &j£©tt$80li© ( 3) iCTnLtcJ: 5 

#\atem-imum*ftM3kfrx'm im » . « 5 « * jc a 

<b* y 7 * - u >-y-;u^ ^ „ P«nniH/«a»di*B 
&a?©tbf£{B|3© (3)tcfBtg Lfc3cfflKr x 

7;U*PX;U*>^ia/Sffi}t^<!:|aHfiC^*7F so 
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(4) jm«fe*«;utb^ttii&fffls 

J!I/m&ffi^v£m>fcitmffe^©mfliESJg - tHA 
SET'O h£H6JC7jVf. @Jit35Kl (A/cm 1 ) ©£ # 
(V) -C. ^ffilB)S300 (mA/cnf) ©£ t 
m^imE«o.78 (v) -CH(*i*^TaMJS«*?ft*-b^4 

[ 0 0 8 9 ] x. uiBetw^-ffiiiRfimft**^** 

iifE^SsoOtnA/cm'O^rm^pfaSaij^il^tT-o/c. 
Og^i7iCjpf„ S7*O20{i*^BB©Sft¥g^ 

tcmmmmmtwmx&.Hmsm'cbz. mi #©22 

» A - 7 A- * o * ;U * >i$S8?»&/S«g£ft t, ^ 

fcMmmm* Aoixttsiii?*^. h 7 ©205c 

■feJi'Oai^SffiBttWo.zsvr. fiott^nsood^Hft-c 
bfi)Mt%t>t>T. H7 ©220^-7 ^*d^Jl-*>M 
Hft»t>fclS*4l5l«!f-C*r»fc. -77> 07*©23(^ 
JCtciBtt-r * Jt«W 3© ^ ;w « >{ tdHHKKf b/k^mig 
K*«M Ofc*tt*tt*-fe*) ©m*«E«»WI!o.63V 

•c. ^ib^ra6ooB#ra^-ct±)^*s»i< coci 
[0 0 90]*fc, *te«3Sa'tb«?Fij3©)«/s«iJg^ 

<*© a^fflJ#«* 5 0 . 2 Smq/cm' <tRD-C*-5tC4jffiJ*>6 
■T. HJSW3©iK»lf4Stlfc#-fe^©tH^S)I*SJ:b^W3©^ 

/mffiS^^mwwiBiR^ffiftiiSSttSffl^©^ * 

>^S^A5tb$5fiai3©)^/*S?l^*©S)*P^RCf : S 
©)^/m@^^i:b^3©)g/m®«^<*<i: 0 

(5) tBf4WfiOf¥H 

WSiS, (4) •CfPML-fc^imrlfe-te^*36)l«)lL-. 03 £ 
iBj^OH^^^SMmrft^rfPSSJ l>tc£ C 5> 3kW© 

[0 09 1 ] (i£«043) 

(1) XJl/*:>ib^ 'J7xi u>V)^y a •? K©^)3c 

^L/cf^. 5'CtCT12fl©tf 'J:7*^>17\>U:7 ^ h'(P 
PS) £ 220ml© ^PPBfc&^Ah/c ^^ffiT. 5'Ctc 

-cioftmftbxppszmmbtc. -x^x. 2o-c«:ti5o 



(14) 

25 

so'ck-c— i&i&iBs^ t fc. » e. fi/cx^* ><b* ? 

x-lx>U\Jl/:7 .< K©^*>3£J&»^:Bfi»i500q/in 

[0092] f7a>3-f> yosu^sm^socf^ 

<E.tx/cx;i/^>{b^ X-f-JUX;U^>1.0g<»: Jf->3^ 10 
fe7K203 <) <) -j Yh*k\in. 120'C(C2iiraf*}tL//Co * 

mtt3500q/TOli#J#l£9**< *rt/#>S#W 

(2) ®SSfBS©ft3¥ 

itrts (i) -c^e.n/cs^^ss^fDaiacc^^j;^ 

Jcn.n' -^fWATS v - ~> i> n^*? s > - 

J?)l<X.?Jltr t->m-&i£t& ((*»tt20: 80: 25) (Cfg 20 

fc= ^6tl/cMvicDW' + >#S*ii0.02 S/cm-C*^ 
fc. ■ 

[0 09 3] T-yu-^^-T-^Wsus&i&ffl&mciZ 

MMvi<h-Y^>^*2os y v ? w^An, i2o'c«:2 
mrnffi%Ltc„ ^-©js^. ?.)i*>{t#>)y x~v>v- 
>i>y 4 y b'mmn^vutm-t. ix^tc. 30 

(3) mmmmmmmsL^m/nmm^<D^m 
4ofis%©£#*a}##-*'>{c. frie (2) ©sms^g 

fgmt<Dmmtt&2 •. it & z & *y icmmL. ^-(c^-tx 
cvmmi&m&mmmmvizmii (2) -cfs^fcufi? 

ft UivI©WfIlKC*£ffi L, tcm. #M U-C Q:£?a}#S0.25mq 
/on 1 ©M/HWg^ttVI^fPS L fc. 
[0 09 4] 7"7P>n-7->ycDSU^}^BB^S(Cf# 40 

hJH&An, i2o"ctc2iMrBii^L/c„ -e-©^. m/s 

(4) if4lfi#feJW!)ii^Si 

tt©c»i3©igi/?s@e^vi©^ffl'j4cwt ( ^-*">^- 

MW&<O^J<l'--^^^-^-yy'V- h)*>6&£liffc 
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o>^ftx-&m$®mtm*'iT-otc, -&©$§*. 07 ©23 

[0095] Z)W7 M uVMW)y *-\/>-V-)Vy a 
v i>-c$>z#'jy*~is>-y-)i>y j -j v^vmicxSM 
;<-yjl*az >&m»»© ^xh ccJt^Ti/soJit 

[0096] mmm3R^ttmm3ay a> a^^-a^j: 

ittg^Ufc^^^b^^^Scfc^. 120'C© 
[009 7] IUfiW3SO'J:b^C«l3© (l) (2) A>6 

fi*Si*520q/mo1. Jt®Wl3©x;U^>^*iilStt^ 
500q/mol £ . 3© * >S^»a»fiS* 1 tbl5W 3 

©*>©£tb®L-c^^r^{<:fef6j6-r (a^r, -f*>£& 
K^a*s*5/J> $ *,> 4>cota ha * >m.wma*is ^ ) . 

HJffi^3©®!?M)S© -f ^ >^S^«tbfj?CT2©miSSK 

[0098 ] |§SSCT3RO'JtlSM3© (3) *^5}-*>S«t 
5 tcJ^JS^3©S«l4*i^M^!««^#S5^b*^ 

?g?g<fc<3SnTt,^ 0 X. *«W3RO'l:b^3© (4> 

*»6#*»*cfc ^ {c^M«?ij3©m@(y!^fe!ssffl^*fflc^ 

fcMM4«ft ^-fe ;U© tti^3SE« ib«^J 3©m©8t«S«S 

ffi?gffi*ffli^cjK*4m?ikm-fe^©ai73SE<t o^c# < . 

J?JS^3©S@Mi«MSffl^?S«i;b^W3©S^ii!j«MS 

[0099] H7^6^-5>ct^K20 (HSSP13©*!S^ 
©ta^«Ei*»]W0.78Vr'. S«B#Fi5] 5000 
^ffflfI-C^?7J»3iat>6-r. a7*©22©^--^Jb^a 
^Jl/^>^M*fflt.^c*S*<»:[3I^-C*o/c 0 23 

( tbi50d 3©^ ji * >st u fc^mm&tftfcm 

63\rc. S!S6Bi¥ra600BfF^-cUJ^*5M<nc-ofc„ C©C 

©K/m€B^i*©S^If*a*50.25mq/cm' <L|5lD-C*> 
li^J!iW3©K/ae«^{*©S»®ISR5>-^@B4^ 
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J: K) &tiX p,T-*S. 
C 0 1 0 O ] (3SSfi«4) 

(1) x;U*:7-at;Wt£14tf 'J 7 *.=. u>**1M K 
©£-fi£ 

fflflEW-. *<fc*Jl^$A*£jSlftOfc««&SJ 
Si-PW/c 500ml©G3oP*iJg:? -5 X 3 ©rtgp^^^g 
&0/cf£. 12.0g©£tx*y 7x~U>**-y--Y KCm-P 10 
PE). 12. 2g (O.l-fcrt') <0^O^>.-9-il-h> % ?£*iOfc 
SCml©^^****^ F*Aftfc. 
30^*>Wri4.7q ( 0.11* 710 O^Tk^tTJl' 5 - A 
*fln*.fc. McttfbT^3^^A«!)«UDK7tl. lWC 

Ki8^raffofc„ JStE^€:2 5 5 y y -v h/t>©?g 

^*^Jnb/c?K*5005 y y? h;wc£€*\ J5J£»*f§» 

utter* s A*aai. *M*t§ttft"cjwsi/fcflL 

fgjgfcjfffc ff 6ti/cX)^^af)lfltWJ 20 

370q/mo]V$>'>tCo 

[0101] ^M^nfjMt#';7i-u>^*t^ 

7I^DXJ^>IiSI(D37 MCtb-^l/50fcTF<t£ 

[0102] f7o>a-f> y©su^5m^fs^cff 
e.n/cxju*7'ntf;wb^l4d<y7x^.u>**-y-^ f 30 
®gai.oqi^*>^gM<2o5 y y » h*£Aft> 120 
•c«:2isis!fiy#ufc. ^*PLr^;i/^^Pf7U 
ffcSEt4*y 7»iU>t=f 1 t-f F®B»©W^>3y^S 

SWtJJffl i 6 -T 52 Oq/mol £ iSffift / < - 7 7M" n X 7U 

«4© (1) {cwtfc«t5ec«ffli«cxji/ii?>jb5r*i!ai£ft 

SP^fF-C3500q/mo1i^bl/. ttS9©490q/mol©<B«fc 0 40 

X)i>*7& trjWfcStt # y^xr.^>3^-4 : ■y-■^ , FSJKK 
»«a©tb®0fl4© ci) icietS L ft 3cffi& x ;u * >-f b5r# 
KliMt*JR*W)W£»& 9 . WfiEtt7<- 7 A* ox* 

(2) «wsnof^H 

ftna (i) r-&6ftfcx;u*:/PtvMb£tttf y?*~ 
u>**tM KS»H*5SS%©48S«:&6«J:^k:n 1 
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)ix9-)\s*r h^m^mm <.tmtt2o: so: 25) lasmL 

fc. C©^fj«*Xtf>3- Nc«fc»)#^x±K:JiJWO. 
p tvHb^tt* 'J7*ii/>*w K«flHUtvn« 

f&£l/fc. ?#6ftfcl®VII©-f *>i»«$tt0.01 S/cmf 

[0 10 3] f 7o>3— y>^osus»«BffilPS«:» 
?>nft:OTE«BMIvni *>SE»*205 »J 'J v h * 
£A*i. i20-C{C2iSfa^}#Ufc. -£©*££. ^©-<*> 
5j?m*te«3X H©/<-7;u*PX;U*>ffil8l£PJt£CC 

tntat&frioT. Kto-D^o i/to/c. &&© 
tb«^4© (2) K^ofci^tJt^Sffi&x^tfWb 

KW. ECStiSfc&oTUfc. BP<3. £ffi&x;U*:7 - a 

(3) mffi^^sraim&tfK/slffiJg^f*©^ 

4os»%©e#Ji^*-*->{c, me (2) <Dsmm%m 

g©N,N' -i7jf fjVt«jl/A7 3 F- iyi>O^D-y> 

8?3t£©S;Si±*52: lifr^^cSsJJDU «3-K»«t 
5#r^-x|- (*«M£tifflIfflttiKvii) £9ISl< 
fc. cos«MjttttaraiFjSvii«MlB (2) r96tifc 

■vilOPWWKiMri, fc». O-C a^tS^go.25mq/ 
an 2 ©«/«««^*VII*f¥lt 0 &. 
[0104] 7^7n>a— r->d/©sus*llSfflSSK» 

F>*ifcfria«/«s«^*viii ^+>^»*205 y y 

[0105] 1k&<DtmW4D (3) K^Ofc<fc5 

«cibi$ws«^ >{fc5?«jaef t*«*«»fiavi 
ii t mmmtmmmmmviii^m^xvm u /cd/*^ 
«^»vii«*hi— jnauiiRKdw^ft-cfflRiaw . a 

a f;Hb^t4^ y 7 * - u^^+^-f FSfiSftlg/Sffi 
^»«f§M©tb$5tX4© (3)(cfEiSO /c^flfi^ x Jl.* > 
{b^#iS^I b*^H^WB/mS^^ iMO, s 
ffl^^--7;W^PX;b^>K^g/mSJt^*i(^^c$ 
nx Fiif$tt*iMS:L.-C®ia-Ct,^ 0 

(4) «B*4«?fem-b7Vffl*14IBi¥ii 
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^mai(A/an') cot^mtimmto.Qs (v) -c. m 
mmmoo (mn/aif ) <D±%mj]W£teo.82 (v> -cm& 

vii* mi* fdmmmm-b ;i-©» Atxtsssssm-c *> * . 
0 9 *© 2 5«/n- - ? =j- p * ;u * ismnMmm/nw& 

S9©24tc^f J: i 5tca^mji«?7]Wo.82vr. mwsm 

@9 4kd26 c&mcHm- zttmm4<DX)i-*>it7if& 

&C>'tb®F!l4©Jg/^gJg^f*© S^flJtS^O . 2 5mq/cm 

(5) vmrnxovm 30 
Bute (4) -cftmLtLmmm-btozsamffimo. H3<b 

[0106] (tfc«W4) 

(1) *jL-*>{bgt£* >; 7^i/>t+t^ K©^jss 

Is* fc 500tn1©EH-^nAJS-7 -5 * n ©F*9§I5£^« 
&G/cfg. 5-C(Cri2qCD^'j7 x-UV^+lf-T h-(m- 
PPE)i220ml©5'na§gK*A*l.i r 'C. g*^SfTF. 5°C(C 
T3Q#«J$LTPPS*igfl$U/c,, 20'C(Cri5O 40 

ffi L tciXm* 5 - «:<* *IR <f * <t SM l«ifi 

fltffii j490q/taol-C*> -3 fc. 

[0 10 7] r-7a>n-f->^©su^®KSS^ 
6ftfc*;U*>fb^tttf'.;-7x^u>**-!M FWW* 50 
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1.0q<b^ + >^ffe*205 U '; s» h-rt/fcAfl. 120"C(C2jS 

F liSSft© V * >SM^ttfflJ 3 500q/mol £. WJ»3 
<fc")*t<&«). *;W*>»!WW*l,Tl>fc. 

(2) BfttnRottH 

I5IB (l) r»e>ftfc£flE»*s«»6©»ttCcfc*J:S 
>f;HW h>ig^« (#91t20: 80: 25) fCjg 

L/. asgifc^, 8o , c-c«^sej»urKJ§45Mmcoxju 

■i K^MMviIlCD^^>^m#{i0.02 S/cmf*-5 
[0108] X^Wt^'/^xiU^^+t^ F 

ws»«viii£ -r+>3y«!7k20 5 <; «j h ji/*An. 12 
o*c{C2jira^Ft/c„ -e©*tm. *)i<*>itm£:* , )7 

*=-\sl,***)-4 F«J)W«viii«ttW. tS3«5«:ft 

(3) ttajim&^8^CW/ttflffl^f|H^K 

4o*s%©&M§f##--*K>K:. jnte (2) x;u*><b 

ftt^'J7xxu>t+tY F«J?»©5*S%r«R© 
N,N" --/yfWA75 h'-Vl'P^D-/^-^ 

r-^-x h (ttm*ttftflU&ftiKviii> *Daso/c„ c 
<DmstoJSM^ffl2§i^viii*Bi(ie (2) x-mhixtc^ 

IfeniOftift. $£«0ra^tIf#S0.25 m c|/cm 1 ©«/Sffi 

[0 109] T-^n>3-7->^cDSUSKSKSl55£:» 
6.nfcMsflJ@i/Sffi8^*viiii -Y + >3£^*205 V V 

v h;v*Aft. i2ox:«:2aiHifia*o/c. ^©tsm. my 

(4) «Sf4®fe#-bJV©WAtti#B 
tb^«?a4©E/SSS^*viii©Mffl'J«:»C 1 * - >^ 

-y%'-cD^- ; , + >i/tt(^^msi*) ; &^#3-ttr. -e© 

MW*^®M^§t<!:m^©^«*&jilfS©t9:ii|*^ta 

wm^H-mim^&m^ii^m l , ssftss 3oonA/cm 

J ©^fr-CgB#f««?S!j|itil*tfo/c 0 -e©*S^. 09 ©2 
[0 1 10] ^;Urh^*Dt';WbjJ< , ;7x-u>5i-+tf^ 



(17) 



31 



[0 111] »W«4RCWt«W«D (l) frhft&ZZ 

*> icmnmvDT jimzttL x x ^* >&S£*§^ 
t m.m&& t tc^mmit^mmmmm £ *> . 120-0© 
co 1 1 2 ] mmmj&tfttmi4(D (i) so* <2) 

Sfflfil*520q/mol. ^^©X^.-JOKSifi&i&a- 

M^MMM^ $ t, > OB E A * >&mmitt* 0 » ) . 
USStfl^^ftJtl© -Y * >2»«*»Jt®(5l|4©«»?®JS 

[0113] ilgSSeNRO'tfctf-flM© (3) 
i 5(c^JSp!l4©«e'i!l!^Sffl^^ , *^#^^b7K*^ 20 

[0H4]Sfc, •K*W4&c;it'K«4© (4) 

«fc 3 Jc^iSfi?j4©^S4^Sffl^ ; &ffll^i:^ 

9 Stir (,>•£>„ 

[0115] [i9^6^*^j; i !>(c24 omm*oim 
mmm-z^) <Dmtimmtpmo.82vx, g-s&^wsooo 30 

mmik-ebtm [39<£©25©^-7>M-D 
(tb«^4©j^*4'S?ffem-b;b) ©W^M)I{i^}«o.63V 

-e. satt«Na60(«Haiarni**s«j<i5cofc. c©c<»: 
a> 6 »#isu« b*^©^#^ tc tjv *ji>m*ftb x x 

>K»**S^L.fc'^#«^<bzK^S)SS=&ffli.»/c 
j^WMi-fe^as. X >S t &&&& L tdfimmm. 

nti^ci^sr*!., x. S5ffeffl4&o'tb©{si4© 
m/mmm£:t*<D&£immio.25mQ/a<ttmcx$,& 40 

^^>}fi)t>e»-r. lll6Wl4©«8?4^rfe*H2^ottj^'lE*s 
tt©^4©jBS|E4a-ffim-feJi'©H'*'5EJ: <0 A * 

nssF«4©s/''Bffis-^^©Mji?»'®su : '€@ai!^t«s 

ffijg?£© * >«m*!!H':b^4CD'«/m©S^^©m 

js?f? ms. vmmfmmsmffi&o a * >mmm£ 0 a # 

[0 116] (XJftfflS) 

(1) x;U*:7'a tMHfc* ') x--rjux;l, *>©-£(£ 

sum sett. ttft^i/i'^ASiastti/teajiHft^i 50 



12 002-1 10174 
32 

&0fcf§. ll.6g©iiO;x— ^^XiU^XPESD. 12.2g 
. (0.1*Jl0 ©^"O^OIJ-JI/ h>, f£tgl,rc50ml©T-te 

(o.iire;u) ©^*^bT;U5-^A$rfiDxifc„ 

X. KJ&fctifc&O.sy v Y)UDWlA Oi 
iST^" -5 C t X x y-a tr;H*b# y x - f- jux ;U* > 

4»fttssi±. mmmiRotc. vmn,ttimiz $. 

*sif ttK tt -5 S -Cifg *D £ t fcfft . 120'CK: X -mSB& 
m l> ft. n h ti tc 7, i\> * V P f ; K b * <) x - f ;u x * 

>© Y * >^S^fiKflii700q/mol'C& 7c. 

[0 117] x;U*7'nf;Hb#'Jx-f-;UXJU^>^ 
"5?^©nx h«rtj|5©'eii^x>^T7"'7X? -7i'-C 
* -5> # y x -t^;ux > 4M*4{c USt SKiSr ^ ^ 

XJU*>illHBS©=» x h Ktb^VsoJ^Tifeffi-C* 

[0 118] ^7a>n-7->^©susSJ''S&'J'§l§ , cff 
^nfcxju^yp t'Mfcjp y x-^;ux;i/*>i.opi 
^->-2«i*2os y y •> hJW^Ati. i2o'C(c2jifffl^i- 
fc. -e©^. ft£purx;U*:/nfc-;MbJ<yx-7^u* 

x;W^7'a bVKbsJ< y x-7-;l<x;U*>CD ^>^^S 

SaSStiWffii^fc 700q/mol <!: i^ffi^C^>'- 

©J:bl5tP)i© (i) icfikutcZ^iczmtexfrX'^t^ 

J]a7l<^fl?^f 4 } : r3000g/m3li^bO > "!7JW©960q/niol© 

Sffi!fex^*^ab - ;Wb^'yx-f-;bx;u*>mfl?"t« 
^©tbf^Wi© cwKBtt ufcftlltt >fb55«£ 

(2) mft?®a©fPSi 

Mie (i) xmhfttc^M*m.m%<D\m.fcKZ>&^ 

tCN.N' -y^^Jl-tWlAr 5 Fjg&K: fills L/C c©fil 
«. 80-C-CX^^t-cm^40am©^'e'Slx*^R£ 
[0 119] T^v'D^n-^^^SU^'gra'gggtc^ 

6*ifciwia«B«ilixi ^ +>se»*2os y y hJi,^ 
An, i2o'C(c2i@ras^L7c. ^-©*sm, s/smfSix© 

^©ib$5Wi© (2) ^L/ci^cctb^fft-Sffi^xju 

* > {b55#K^{ tfrm^w%mmtm-mwM*ft& 
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(2)tc fetg L< fc^ffift X >\, * >{b^#J&K{b*S^lgj8 

4oafi%©e^ffl}#*-!i<>{c, stria (2) ©nx 

©Mfcfc#2 : li ft £ <fc 5 tcatini b . iS-CC#f& 3 r 
^-X h («SUI4S««Sffl?S?Kix) SSBSU/c C©H 
&ft4i&fefc?gH3S$ix£mFia (2) TTO6*ifc*»MKix 10 

<DWflBtcife*L«:a. &*sl7c. x. 4ofis%©a&- 

;UT-^-5A^#ffl}5¥*-^>(C, H?gfi (2) ©N,N' -i? 

zmmbtc. commmwmmm&jx'^mm (2) x- 

A^#tH^M0.32mg/crf (tKIR©) ©H/MSfg^telX 
SrfPSlG/c. 20 
[0 12 0] f 7 a >3-f > y©su«Sffl^KS 

6n/cffri2M/^@^^ix<t ^^->^tK20 5 y 9 
hj^An. i2<rc(c2iiiBifia#ofc. -?-©*£*. ss/s 

tS&^ffc ix«i^ n x h ©m- - 7 ;u * p x Jl> * £ ' < 
[0121] '&j&<Dk\$mi<D (3) {C^G7cJ:5 

t tmmmmm®mu.*m^-c{ , m uttm/&mm-& 30 
mmm-imm*ftM#:ft'cmttmi . a 5 s 5 cc & 

<b* yx— wx** >«jsmj&/*fl&^tt»&2<D 
tb««io (3)cciat6 l fcsaarcc x )\<* ^<£%mmm.\t?k 

a x;b* >$&/«*§&£{*£ |^«{c£^£^U 3X 

(4) M*4^#-fe-<mi*tt^fFffi 

7c. f#6ft7e®jfc?gS - «Jl7"o 9 F&H 1 OCC^fo 
Hifc&lSl (A/an 1 ) <D££HJ;£iiI!B*0.63 (v) "C. S 
7JSSS300 (mA/atf) ©££ffi2)3UI«0.80 (V) "CH# 

«at«K30QiiA/arf <D3kttvmimmm?m&T /c. 
^©*§m£gi 1 1 tc^-r. 0 1 1 fp<D27ittm&yi<D?& 

f*HJS*-e*6. Ell 1 *©28f*^*-7;i'^ox;u^> so 
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tt^PteSr*^. si 1 ©27«:^-rj: i 5(ctii^jmE« 
MJWo.sovc. g«&8$ra5oooB$im£t?fcfljJW<h£*>€> 
f. SI 1 <D28co^'-7;l/5i-nx;l/*>K)g^ffi^/cig 

m<tiii^r$)^fc„ — hi 1 #©29 (i£$seai©x 

>{b^#i&*{b7kS^8?® l/fc«l4*Jft*-b 
Jl>) ©W^mjE«l9JWo.63\rc. fiMftB#H600l^rdI^rffl 
ft:. C©C£fr63T#«iat*jR©3S*iJi 

(e) mmmxDim 

mm<D®&m&*mimfm*ftM vtctcz. 3kw© 

[0123] (HJfeWe) 

(1) xju*^atrjWfc#»;^A*>©^fiR 

S€r-^Wft:500nil©EgoP^L^ 7^3©rtgP4^g 
f^bfcf^. 22.1q©d<';^^*>(PSU), 12. 2g (0.1-* 
;W) ©7"D^">-9-JU h >. |£ML-/c50m1© h U *POi 
^>-i/^UOI$y©IMI (i:i) *An/c, 
#L&#£ift30##>WT14.7q (0.11*^) ©»*Sft 
5 - V A^jD^fc. »|7Kt£{tT;U 5 =- A©?^fln^ 
100'C(C24B#raf*ofc a SI&!BJ*255 'J 

U 9 h;u©vglS^ ; 5rm}lOL.ft:7K7jc5005 <) V 9 h;l-{ca 

«aofc«. i§«S4»t5t3-a-ft:. f#P>nrcX;u*7'ab- 
;Wb^ y ^ >m«K© -Y ^ >^»^BM«750q 

[0124] XW7"afMtXW>§Sg©37 I- 
&irfta5©£ffi&x>y-T:7'5X?- ^f*^^ y 

[0125] x;^7"n fjWt*' 'J x;lt>>tWIi.Oq 
i-f *>3£f&fc205 y y 9 hJb^A^, 120*CK2iilfflffi 
HSfLfti. ^iPLrx;U!l->^afjHb!l<y 

m. t;Hb* y x;b*>«|»M©^^>^ 

S^aafi«WW£^fe6r750q/mo1 iUfflfift^-? Jl/ 

^©Jrbl5^5© (1) {c^O/cfc^tc^ffiAjrX^Xb^ 

Sftl^^ft-eSOOOq/nioliglfbU. *7J»i©7O0q/h»1 
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<Dtmm 5© (DiciBts Ltczm tr * >im&w&n t 

(2) WffVROf^H 

una a> r»6tifc^A#*BiiAft#'M**>i 

*J>?uux.*>^><b®&ifeM (i: i) &£?§»Lfc. C©g 

80TCT l JtSgfejt*b'CBiJ942Mm©^;l'*ype;Wb 10 

# y >mm&mx£iti&istL. 

[0126] f- 7D>n-7->ycDSU^^K^SCC# 

p>n/cHiiiB^ji/^^p fjWb* y xn'-jomBmMxi 

-r*>5£&7k205 'J y bfrZAti, T20'CK.2Mffl&ft 
Utc. -eoJSm. -to-f 3»">J§^M:ia=JX h ^ 

*>») L-Ct,»fc. — f&$©tb*30!i5© (2) K^0;fc«fc 
/c IP^, £ffitt;ui,*:/at;Wbtf yxJU*>«B¥lf 20 

40*fi%©e^fflf^*-*'>tc. wiii (2) <DY')i>u 
□ x*>-i^nDi £>©*!-£;<§&£. S^M^iiS 

l/c. c (Dmmtmmmmtmxzmiz (2) -diehfc 30 

mq/cm 1 ©&/*gl££#:X=£flHi? L/c 

[0 12 7] ^7a>n-T->* r ©su^®K^SCCf# 
6nfcm)f5M/*S«^<*xi-r+>3£^7K205 y y » 
b^zAti. vcrcic2im<mistt m -ton*, fli/m 

[0128] — f£i£©ttS8W5© (3) iCTfiLtcJ:') 

< bx > «(ssm/«&« ^(*»aa ©tt«« 5© (3) 
(4) mnmmm-bjvmtitemmm 



12 002-1 10174 
36 

tt. wztitcmmsm. - tB^mE^o ■» 1 2^ 

T„ ( Van' ) ©£#Htf«Ett0.6B <V) 

•C. m^S300 (mA/an') ©i #ttl^E«0.81 (V) 

[ 0 1 2 9 ] X. fWEH«*^3Sli^«Hl#-feJl'*« 
^S300nWcm'©^fr-Cfi^rai«6SS^-S:?f-ofc„ 
©Sgm^rH 1 3 {C^-r. S 1 3 *©30(i3|i:®^©m« 

®l^*-C*-5o 13 1 3*©3^J^'-^jU^dx;U^>K 
«Bft«/»S«^»*fflt>fcillS**«?li*-bJl^>W^tt 
sCg^ST-**. Si 3©305c^-r<t-5(cW*mE{iW 

(H]^-C*o/c. — Ml 3*©32 (tb$^J5©XJl-^ 
>fb^ft8WlM(c«W»fltxi*ttfflL/c«»«lll#* 
;V) ©W*«E««JJU!o.63vc. gEi&^KeooB^Km-cttJ 
JHfiM<ts;r>-tc. c©C4*65f«K^b*«©^#!K 

Ai0.25niq/cnf i|3ID-C$)-2>«;4)f6]to6T l USSWe©^ 

^ ^©m^^E^ i\Mm vDmnmim-t >\><d 
mms. j: *)*%i>mmzmmm&Dm/nm&&#<D 
mMmmRvnw&mwmmmwioy-j *>mmmvim 

m<DAt »3 At < . HSSWl6©flI/'fi©&^ 

(e) j^®ife©faa 

fWS (5) •CfPi!ib)tmmrfi-feJl' ; Sr36ll«»L, H3i 

mmvmftmtt+mmmmzftmLtctcz, 3kw© 

[0130] (tb^«5) 

(1) x;u*Wb*y;*rt'*>©£j3t 

fiStt. slb*^>'^A i t*gML./cji«£^*n 

g^-3Wyc500fll1©H'3P^lSP' 7X3©rtg|J*g^g 
jfe 0 /cfa , 2 5q© # 'J X )l * >(PSU) i 5ml * A 

tc. commie, mmrnfor. i^tw^iTp'? t 
wo mm&mimtp <d^ t m i> < m£- l x mm-r * 

tceb«3>-z>< KitffiTL, ftm i U J Pfrlctj; r> tcmZ'>ft 

icx 3.$$r$mwbx zfrxxtLtc. ,x^x. sieas 
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mmmic£ZMi&m'Ez. mm&<pmc & * * -ess o ii 
otc'& 80'cicx—mffli.nMLtc. nhtxtc^)^> 
it* <j x ji>* >m&m<o j *>$Lim%mm&><z 7ooq/m 

oVC$>ntc. 

[0131] f-7a>a-T->y©su^?g^S(cff . 
6n/CBUle^JU^>{t7t<'J xji>*>s8Sfti.oq<t 
£&*205 y y rh^*Ati, -aa-cicmmmzutc. 
^•©f£. te^LTxji^Mbtf yx;i-*>^fl¥©--f:*> 10 

x ;U * > Sfl?ff © * >£l&Si!i fiSSJi 3000g/mol <t 

on*. 

(2) mmmmoxm 

file d> -cffen/cx^^xt^'yx^^^^H^s 

«*fSit20: so: 25) iOSMLtc C«M*^^>3 
- McJ;D#5X-BtJiSBi3U JWKOfcfft. 80°C"CX^ 20 

16*8 L-cmm45 untD&MmmxL&itiSL Ltc. n^ntc 

W8^Vkxi<D4 XlsMWMUQ.Ql s/cmV$>~)tc 
[0 13 2] Tyu>^- : r>-y<DS[)Sm@ffl®mcm 

p>nfcS5iE^J»anxii-/*>^gi*2os y y * 
Ah. i2o-ctc2i®p^^f#Lfc„ n&mmxm 

4oM%©6#ffif#27-tf'>{t. ffiTIB (2) ©5SS%iS 

s-st^-x h (mmmmmmmmmxi) zwmLtc. 
commnmmmmmmi^mn (2) -cwe-h/c®*? 
wm<Dffimicmi5utc'<k. i£Mura#s{#so.25mq/c 
nf ©jn/ns&^xi^fpis 0 tc 
[0 13 3] f-ya>^-^{/<Dsu^mm^ic^ 

tbtitcmzm/mmm-iiftxit w^->^ft7K203 y y 

h^^Ah. i2(TC{C2iimfi^FLte. ^©*Sm. K/« 

-tV/c. 40 
(4) imttft^fe^oiMlttKIt 
it^5©]g/S®i^<*xi:©S5fflfc»l># -jj<>^- 
a--<D^- '7 ^($)^S#)*Sf 51it. €©M 

mttO^U-?(;W^5^U- f-)*>6&.£H{* 
RdffliHMIUI'lEAtfWL. m^fi[300niA/cm 8 

M«-CIB*«BE3W)II< frofc. 

[0134] (HJ6WI7) 50 
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d) zjvfrzfv £;Mb*"yx;u*>©£/i£ 

&L/d£, 22.1fl©4<yx;l'*>(PSU). 12. 2g <0.1-fc 

rt>) ©^n^-yvH-x ffctil/fcsonil©- f-o^-te' 
>£Ahfc. tSB¥LJfe*»6if^30^*Htri4.7fl (o.ia* 
;w) cD)te7kfe{brjU5-^A?rft]x/c„ te*^fbr;U5 
i^A©»ai»Ta. 24B$fH5IjfcLfc. ^C^T?. Sic* 

£255 y y ? F;KD?g^K^»nL//c)k7k5oo5 y y ? 
*7'n t;Hb*' y x;u*>©Y *>3<&gaMfi«66 

Oq/mol"C#>ofc„ 

[0135] xji-^^'d f;Hbxji/-i-v>m^M©3X I- 

*e-c«jash-5^<-7;i/*p^A/*>M*jiiif03x 

h tc tb-^ 1/50JJIT £ $> £ „ 

[0136] x;U^^DfjWb^yx;U^>m^»i.oq 

i-rtf^f&foos y y hJi-^Ah. i2o*ccc2iiras 
f^L/c. -?-©S. te^TX;u*7*nt\>Wb<-i<y xju* 

b';Mb# y xn>* >m8?it© -f * >3fc*fe 
i 6 T660q/mol <h - 7 )l> 

5fPX;u*>KlDBSil5iacc5cS-c*-5fc. tfc 
i${^5© (i) K^LfcJ:5«:£ffift*;u#>ffc^#8te£ 
{bTk^smWM© ^ >S^HSS«t«ttR-*OfflJll* 

^■fl?*fr-C3000qAio1ig!{bL. MS©700q/mo1©fflJ: 

DAt<'^c , ). ^ju«i?>»36«)»i»uri>fc. en**, 
»?M i m t£ *) . i^ffi «c ^ - ^ ;u * o -x jv* > mmmm t 

(2) WKfltROfEH 

8tfB (i) •Cf#e.hfc^jX^*5Sfi%©7^lStc«^,J;^ 
ich y ^anx$>-y^aax^>©zl^-?gJS (i: 
l) tciSMLtc. c©^g£Xb->=i- h «:<!:«) 

[0137] ?7P>3-f> ^©SU^ffi B!SS(cfi 
6hfcfHB^;v*^"a t;Hbtf y x;nh>*»H)Si -T 
*>3S^205 y y h;u*Ah. i2ffC(C2iHB«*L/ 
tc. -e©!PSS. •e©^^->®m*Cilg3X h©^--7;U 
*oxjU*>lWilSI««:l3«liSEto6r. m^L^fr 
OUt^c. -77. tb!5CT5© (2) t^fjkLtcJz^lctm 
MZmtj; x >{b^#fi^^fb7|c^^axi»III-tt] 
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£§fi ft x >v * :/ o f;Mb* •/ * ;i/ * >®l?»M5iih^CT 
5© (2)(cistt 0 >fl3?*K«f bfcJRJfi* 

4oma%©e^ffif#*-^>tc. niriB (2) © n 

G:t*>-^cinx5>©ig£i£M£, fefeM&iig 
fc. cosflBittraBfflftttteffie (2) -c^tifcH 10 

w*R©w«itc«twLfca. «e»t/rs&tii$*o.2sng 

[0 13 8] f-7d>3— ?->y©SUS«af(B*««:» 
6ft7cjtPEJ^/iIffi8l^£Y*>g&7k20S >J h 
;u*Aii. xzo^CK^Mfiy^Lfc. ■€•©!§». SS/mS 
fitettWiSa* h©/-?-7^*n^;V*>KIKi^ , "7 

o x ^*>»«j»ft*ffl«r»-r cat t/fcjR/was^- 

[0139] — tb$2#!l5© <3) CC7pt,fcJ:5tClti8 

cm 5©(3)tcists b & * ;b*>{t5f#iSKfb** 

(4) «H^«lfa«H:;UtU^ttffi3ffflt 

i$e>titcmimig. - ss^n -j i-^H icmf . ass: 

SSl (A/cirf) ©i*tii^mjI{3:o.75 (V) r. mfifEffi 
8300 (mA/on') ©i*tU^jSffiiio.83 (v) -cB(*ia# 

[0 1 4 0 ] x. mam^M^m&nmkm-b^m 

©tSUlfcEI 1 5 fC^-r, S 1 5 «fi©33W*lfi^W©«S? 
*S*-c*S„ 0 1 5cfi©34»^-7;b+ax;uj}->>KS 40 
il*S^-C$> 5. 115 ©33^-T <fc -5 5cHJ;7j«lIttflJJB 

o.83vr. immmsoomm^-c htnmt^ib-r^ m 

1 5©34©^-7Jt/:*o;*;l<*>MJII£m>/c*£m£|5] 
3TC&-?fc„ — Ell 5i£©35 (tb«^l5©^JU*> 

©tH^E«M^0.63\re, ®af)ftfH60CB#ram-cai*35i 
jfc<ttofc. c©ctA^^#^fb7}c^©^i^gcc 
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^is««i7so'j;bi5W5©)!i / /®s^^*©a^}i^aA5o. 

25mq/arf£|Hji;r&.£tCfc}fiJ*>6-r, ||Jfi0|7©i&f4S 

%* H2 ju© tax ms.# tmm voammm^ * ^© tax 

(6) MftWfetDfBK 

MSB (5) rfl;t3Uc3iS?fe-t:;l<*36lBS»U 03 £ 
H«©Htt:*# : Fa«R»«»*fMl6A:4c4» 3kW© 

[0141] (Hi6F«8~*tt!01i3) saw-. 

mitt/fris v Awzmmi tcmmtimmz-mtc soomi 

>-tf>*Anrc 0 «^Oife* s 6i^30^*H^-Cl4.7q (0.1 

;U 5 -*J A©aSJmf»TM. 3f5£«*«:9f3©^IH«r>fc. 

-X^-e. raCT>£25 s >; >; 9 hA.©i«gK*sstoi,fc* 
■e. Si6^4o.5<; * h;i-©lft-i'*>*(c«9)o < »3 i 

>£&a^sss©S'j7£. mwsiSRcxswsis/mffi 
«^ft©»**{fc»tt. &o<ji»ft«ik*-fe^©ffffli*ff 
o7c„ *<Dmm*£iic7n?. x^T^Mt^mtk 

Ifl^STMii 5 n -5 7 )\> * a 7s JU* >K3IS?M© 
ax h{cib^i/4QiaT£$fflfi"C$).2>„ X. HSi{aj8~i3 
©x ;u*T ;Wt##Riffl|yJcJR*l»»* p > a 

- ^ > ^© su«^kss^ a * >saft*"t>-ci2ox;/2a 

•cn^ h i#tt^vz:br®^-ct,^o Hife^l8~i3© 
xji/^r;u*;Mt^#KK{b7k*m»HK*^7 n>a 
- f - > ^© susHttHS84> Y * >3?I»7)<* -Ci20°C/2il 

tt#5M:&l/-ce5*rc (,>•&„ IS5feWl8-i3©^JU*TJi'+ 
iKb^#^{b7K*M^)S/mgS^^r7 n>3 
^©susS^&j^tfi Y + >^7kt 120-C{C2iS 
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ft^^ hi#14*SMS:Lr®n-CL>-S. X> 300nA/cni h£^*W£LTS*rCl>-5,, 
J -C5000B#raf««J^CDll!fiCT»-13CDX;U^T-»U+;U'fb^ [0142] 

si 





**&8 




£J£0]1O 


AMI ii 






(g) ! 


0) 


(12.0) 


(15.0) 


K20.0) 


X5.0) 


X11.B) 




(12. 2) 


(12. 2) 


7* da* 
(12.2) 


<1Z 2) 


(25.5) 


7" ^^^JV 
(13.6) 




150 


150 


150 


150 


150 


150 




12 


12 


12 


5 


30 


30 


(g/mol) 


820 


610 


680 


1000 


250 


680 


1 20 a C/2S H»iSm<D«y 
^^filfi Cg/mol) 


520 


610 


680 


1000 


250 


680 












mm 














m<tm 


mm 


« V at U/cm z ) 


0.55 


0.66 


0.65 


0.6 


0. 69 


0. 65 


30OnA/c(Ti 2 T'5000B?raSlfl 


97 


96 


98 


97 


96 


95 



[0143] <2QSWi4> 

(1) *o;u^;Wb#y x-^^l^^o^ 

mm sash «{t*^i/^Ae*«i»L//dB«»ai 

2§£Ott/c 500ml CDEHon^LjS^ ^CDFWSrS^g 
21.6gCD#U X-r-iU^iL'^XPES), 60g 

■crcdSiHGSofc. si£«**iy » Wuojk^ 

x-f-;l/XJi/*>twa3^. fciiiaiKLft:. tffUJL/c 

mwrntz* mm&^mtftzz'-cmv&vtcm. so-c 

(2) ZfrftJ9-Mt#V x-r;^Jl/*>(DM 
3§£otf/<i 500ml <£>0 0[] ? X 3 ©rtaBSrSSSB 

y*A*A*l. 100"CtCT5^|ffl«»L/c. 'J 



/c. t#6-fi^cx;b^y ?*Mt# •j^fjL'X * > mm 

[0144] *«Jfi^rttr»6*ie^^*T^+^Wt# 

^77 7a^-; *r**#y#yx-f-JUX>b*>* 

3n^^>'-^il/^a^;b^> ^ms? m <D n * h dc Jt ^ 1/ 
40 30«T<b$ffirc&& o H*60!licD<fc5«:^<y!j< 
»jx-^^^>ftit*^ h>rx;i/*r^^Mb 
LTff 6n^^;u^r;u^;Mb^ux-f-ji/x;i/^>m 

»Jx-^;l/^;l/^>migWcOPX hOlA-Si&O, ilL 

^ h > r ^ ;b * r ^ * ^ w bT 4« Ji^ffioa 5 n 

[0145] f*7P>^-f->^<DsusKffiB3ifStcf# 
&nfcx;i/*^^jWb#';x-^juxiu*>«»Bi.og 
50 i^^>^*205 y y » h;t-*An, i2o'c«:2«H^ 
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mVTc. *©&. #*PL.T;OL<*y^;l><btf 'JX-f^U 

©*S^. x v * JWbtf y x - ?\rt/ xjv * >«8?»© 

-f * >3£&*Sfiffi»;«WJW <t glfe h -TeOOq/nol 

tc. -75". it©Wi© d) fcTnLfcJ^fcSciRr*** 

Sttl7j<#8?^ft=-e3000 g/mol££{bL. *JJ#!©960 q/mo 
iofi <fc 0 *:# < ft 0 . x^*>»w«Wli/ri,»fc. HP 
£ffiftx;u*^;Wb*'U x-7-;ux>u*>m8?St 10 

ffi#^--7JU*PX;i>*>^^!B£l^$cc$S£^ 

(3) WMffcDfHH 

H?te (2) r^fctt/c^u^jf^/Wbtfyx-f-A^u 

£>-i^ppx£>©jg£j§$ (l: l) {c?8JJSL/fc„ 

ad*yx-^l/^il'*>«»im*fP*Ofc. 20 
CO 146] 7-7 P > n - 7^> ^©SUS$gffig|;g?gK:ff 
en/cWIBXJl'^^ *Mt#V x-^^X;l-*>Sfi?H 
B&£ -Y^>Sfe*205 >; 'J 9 h;l-5rAn, 120°C(C2iSPBT 
ffi?f#b7c„ •£©***; -ecD-Y^-^^KlSnX h©7f 
-7;U+P^;U^>KMil^«l«C^<!:^6-r. 

loMitKfc. — mmx<D (2) ic^Lfcj:^ 

^B&xji^y^Wb^x-T^u;^ 

(4) Mm»^&»RC^*&&^®ftS( 

4oSfi%cDe^Mf#*-^>tc. Bute (3) ohyi'p 
ax£>-^*uax2>©ig^ii§$t*, fi^M^i?S 
#^-S8Sft4©SSit#2 : li&S«fc3(C#JUl>. Kg— 

fc. co«««UKttKffi«iiK«ffire (2) -cff^tifca 
/aifvm/'smm&ftwzmLtt. 40 

[0147] f 7P>n-f >y©SUs£S2ggSSSW# 

en/cH?iB©/^®s^*i'C^>3£m*20 5 y * h 
m-^mtm=> * b <o^~7^ pxjw >mmt ? 

tmmi(0 (3) tc^Lfc«fc^5ci:b«J^ffi)&:x;U* 
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/c„ £ffi&x;l<*y ?;Hb*"'./x-f\rt,;oi/*:/ 
««?mM/m@^ft«JtKP(llcD(3){CfSiSU!rc^«^ 

(5) jm&mm&wti&tmm 

SSMES&gl (A/cm') CDi*HJ^SE«0.68 (V) "C. S 
m&&300 (mA/cnO <75i^ai*mEE(i0.82 (V) "CHf* 

c o 1 4 8 ] mm^m^mmnmmm^^n 

*a/g300mA/cm' CD^rfiB^fiBMOMrfT -5 fc. * 
©l&SfcH 1 7 tc^pf . 13 1 7 *©36«3:SH£6HB©SI!S 

S^-C*-5„ 131 7 4 ] ©37(i^ , -7JU*PX^*>^ 

iife*-e*s. si 7©36K5%-r«fc^ {ca*«EE(**aJH 
o.82\rc. sfft^rasooc^ra^-cfewwi^e-r. h 

1 7<D3707^-7;L-^PXJU^>KJg5rfflC^c*§^<!:|B] 
^■C*ofc„ — 0 1 7*038 ab&#Jl<DX.0'*> 

<t**«aSllyWR«WH*«ffll//dl8»*?ft#-feJV) © 

mmmmm^m^tmnmmm^^K ^7i-*>s<tit 

■b^J:»JWXtt«:«tir^*Ci*i98a-C*4. X. §1 

5mq/cm , 4lBlD-C**«C<s}<at>6-r > XttMi«DttSf4* 
rtfem -fe ^©m^«EE*iib©0>l4©«SI4m?fi#4z ;u© tti^j 

»KR^m«$«fe!iMffl^«© -f * >**sp>Mk«Wi 

©jg/se^ttomjRajg&cxseaaitsaffl^K© 

^ ^- >iim^ J: < . H)5S«»li4©Bt/^S^^ft*5 

tb$j?m©JS/m«^^* «fc «) snr i » s 

(6) j^^yfeofpti 

UI3 (5) -cft«Ufc#«ll!-b^*36lBaWL. I3i 
PI»©H««»TS!j(»|sf«1lJ*fP« WciCTj, 3 kW© 

[0149] (*5feCTl5) 

(i) ■^v^^y-j ^Mb^'jx-^^x^^o©^ 
asst. ^b^^^^At^s^o/cji^in 

S*Ol-t7c500ml©eH^PAJS7 7X3©|^g|5?r^5gi: 
^Lfcf§. 23.2g©tf';x-7 v >UX;U*>CPES), feJSiL/ 
fc50tnl©- Fa^>f>4A<lfc. cncce.SqOn-^ 
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h * A £Jtl*.. SltC 2B$fifJ« r>tc. -Xi>-C, 1 

tc. Slo^?g=£lU * hJUDJBW^VTMc^-^ 

mmmiRutc. tirthLtcitmzur-v- 

fcJ:SB(i'r^>*j5t^<!:®?ljliit{Cj:^|5|JR^ ; S:. it 
«** +14 &c «c S £ r «B 0 ii b /c&. 120"CCC r — !fe«BE 

(2) X-il/ii^+lJ-y 3-)l>4t&V X-tVI-X;!-^©^ 
fiX 10 

tmm. saw. wbA^i/^AmtMbftdniBMP 

is* tc SOOmKDH-PnftJg:? 7 X a ©F*3§B£M3g§ 

JSsLfcf*. iog©f5IB:/P*^*i^^ufb*'yx-7- 
;UX;l/*>. &*8L/t50nn©x (•n<>f>, 30q©5£ 
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